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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rotating type substrate processor equipped with the 
substrate revolution supporting structure and it which make it rotate, holding a substrate horizontally. 
[0002] 

[Description of the Prior Art] It is necessary to make it rotate in rotating type substrate processors, such 
as a rotating type coater and a rotating type developer, holding substrates, such as a semi-conductor 
wafer, horizontally. Generally, the attraction type spin chuck which carries out adsorption maintenance 
of the rear face of a substrate by vacuum adsorption is used. 

[0003] Drawing 9 is the outline sectional view showing an example of the conventional rotating type 
substrate processor which used the attraction type spin chuck. In drawing 9 , it is fixed to the point of the 
shaft 32 of a motor 33, and the attraction type spin chuck 3 1 rotates with a revolution of a motor 33. 
Adsorption maintenance of the substrate 100 is carried out by vacuum adsorption at this attraction type 
spin chuck 3 1 . Moreover, the cup 34 is formed free [ vertical movement ] so that the perimeter of a 
substrate 100 may be surrounded. 

[0004] In this rotating type substrate processor, rotating a substrate 100 by the motor 33, processing 
liquid is supplied to the front face of a substrate 100, and predetermined processing is performed to a 
substrate 100. In such an attraction type spin chuck, since powerful adsorption is performed in order to 
carry out adsorption maintenance of the substrate 100 certainly at the time of a revolution, the remains 
of adsorption are generated at the rear face of a substrate 100. Moreover, since the attraction type spin 
chuck 3 1 adsorbs directly, the center section of the rear face of a substrate 100 can perform a rear-face 
washing rinse only to near the attraction type spin chuck 31. Therefore, the processing liquid which 
turned to the rear face of a substrate 100 cannot be washed thoroughly. If such dirt remains in the rear 
face of a substrate 100, it does not fall within the range which can amend a gap of the focus in an 
exposure phase, but when focal abnormalities occur or the substrate 100 is contained in a substrate 
receipt cassette, the problem that the front face of other substrates is polluted will arise. 
[0005] Then, the substrate revolution supporting structure (mechanical -cable-type spin chuck) of a 
periphery edge maintenance mold which transmits turning effort to a substrate is proposed, holding the 
periphery end face of a substrate, while supporting the periphery section of the rear face of a substrate. 
Drawing 10 is the outline sectional view of the substrate revolution supporting structure of a periphery 
edge maintenance mold, and drawing 1 1 is the outline top view of the substrate revolution supporting 
structure. 

[0006] In drawing 10 , the tabular circular revolution member 41 is being horizontally fixed to the point 
of the shaft 45 of a motor. Two or more perpendicular direction support pins 42 which support the rear 
face of a substrate 100 vertically, and the horizontal support pin 43 of the shape of two or more cylinder 
which regulates the horizontal location of a substrate 100 in contact with the periphery end face of a 
substrate 100 are being fixed to the top face of the revolution member 41. 
[0007] In the example of drawing 1 1 , two horizontal support pins 43 are arranged along with the 
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orientation flat section (straight-line-like notch) 101 of a substrate 100, and remaining four horizontal 
support pins 43 are arranged along with the periphery section of a substrate 100. Between this horizontal 
support pin 43 and the periphery end face of a substrate 100, in order to make easy carrying in and 
taking out of a substrate 100, slight play is established. 

[0008] In such the substrate revolution supporting structure, if revolution actuation of the revolution 
member 41 is carried out by the shaft 45 of a motor, according to a hand of cut, the orientation flat 
section 101 of a substrate 100 will be hung by one of the horizontal support pins 43, and some of 
horizontal support pins 43 will contact the periphery end face of a substrate 100, and after the core of a 
substrate 100 has carried out eccentricity a little from the bottom of its heart during the revolution of the 
revolution member 41, a substrate 100 will rotate with the revolution member 41. 
[0009] . 

[Problem(s) to be Solved by the Invention] In the substrate revolution supporting structure of the above- 
mentioned periphery edge maintenance mold, there is a problem that turbulence arises according to the 
wind end phenomenon of the horizontal support pin 43 during revolution processing at the periphery 
section of a substrate 100, and processing unevenness arises on the front face of a substrate 100 by this 
turbulence. If it is going to apply such the substrate revolution supporting structure to a rotating type 
coater especially, the effect of the turbulence by the wind end phenomenon of the horizontal support pin 
43 attains to the periphery section of the front face of a substrate 100, and it is possible that the 
spreading unevenness of coating liquid, such as a resist, occurs on the front face of a substrate 100. So, it 
is necessary to form the horizontal support pin 43 as thinly as possible and short. 
[0010] On the other hand, since the horizontal support pin 43 is what does not stop, but is contacted and 
worn out substrate 100, it needs to use the construction material excellent in abrasion resistance. 
Moreover, in order to prevent the metal contamination to a substrate 100, it is desirable to use the 
construction material of a nonmetal. 

[001 1] Considering the constraint from the configuration of such a horizontal support pin 43, and the 

constraint on construction material, it is not easy to secure sufficient endurance for the horizontal 

support pin 43. Since especially the horizontal support pin 43 receives shearing force by the periphery 

end face of a substrate 100 during a revolution of a substrate 100, it may bend or damage. 

[0012] If the horizontal support pin 43 should bend or it should damage, the expensive substrate which 

passed through many processes cannot be held certainly, but a substrate jumps out of the substrate 

revolution supporting structure, breakage is received or there is a possibility of damaging. Moreover, if a 

substrate is damaged, down stream processing of a substrate will carry out a long duration halt for 

clearance of the damaged substrate, or remedy of a rotating type substrate processor. 

[0013] The object of this invention is offering the rotating type substrate processor equipped with the 

rotating type substrate supporting structure and it by which breakage and breakage of a substrate were 

prevented, without the contamination on the rear face of a substrate and the processing unevenness of 

the substrate by the wind end phenomenon occurring. 

[0014] 

[The means for solving a technical problem and an effect of the invention] The substrate revolution 
supporting structure concerning the 1st invention is the substrate revolution supporting structure which 
makes it rotate, holding a substrate horizontally, and is equipped with the revolution member, two or 
more 1st supporter material, and two or more 2nd supporter material by which revolution actuation is 
carried out by the horizontal position. Two or more 1st supporter material is arranged so that the 
periphery section of the substrate laid on a revolution member may be met, and it regulates the 
horizontal position of a substrate in contact with the periphery end face of a substrate. Two or more 2nd 
supporter material is prepared respectively corresponding to two or more 1st supporter material, and is 
arranged to the core of a revolution member in the location outside two or more 1st supporter material, 
respectively on a revolution member. 

[0015] The substrate revolution supporting structure concerning the 2nd invention is further equipped 
with two or more attaching parts in the configuration of the substrate revolution supporting structure 
concerning the 1st invention. Two or more attaching parts are arranged so that the periphery section of 
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the substrate laid on a revolution member may be met, and they are attached in a revolution member 
rotatable around a predetermined revolving shaft, respectively, every — on each attaching part, to a 
revolving shaft, eccentricity of the 1st supporter material and the 2nd corresponding supporter material 
is carried out, and they are prepared. 

[0016] In the configuration of the substrate revolution supporting structure which the substrate 
revolution supporting structure concerning the 3rd invention requires for the 2nd invention, revolution 
actuation of two or more attaching parts is carried out by magnetism. In the configuration of the 
substrate revolution supporting structure which the substrate revolution supporting structure concerning 
the 4th invention requires for the 1st invention, two or more 1st supporter material and two or more 2nd 
supporter material are fixed to a revolution member. 

[0017] In the substrate revolution supporting structure concerning the 1st - the 4th invention, if 
revolution actuation of the revolution member is carried out, the peripheral face of two or more 1st 
supporter material will contact the periphery end face of a substrate, and a substrate will usually be 
horizontally held by those 1st supporter material. When either of two or more 1st supporter material 
bends or it damages, a substrate is horizontally held by the 2nd supporter material corresponding to the 
1st supporter material, and other 1st normal supporter material. 

[0018] Therefore, even when either of two or more 1st supporter material bends or it damages, a 
substrate receiving breakage or damaging is prevented and it can continue processing of a substrate 
normally. Therefore, it becomes possible by making small the dimension of two or more 1st supporter 
material to prevent the processing unevenness of the substrate by the wind end phenomenon. Moreover, 
since the periphery end face of a substrate is held, contamination of the rear face by adsorption does not 
occur. Consequently, the yield of a product improves. 

[0019] In the substrate revolution supporting structure which starts the 2nd invention especially, by 
rotating two or more attaching parts around a revolving shaft, respectively, the peripheral face of two or 
more 1st supporter material contacts the periphery end face of a substrate, and a substrate is usually 
horizontally held by those 1st supporter material. 

[0020] When either of the 1st supporter material bends or it damages, by rotating an attaching part in 
this direction further, the peripheral face of the 2nd supporter material corresponding to the 1st supporter 
material contacts the periphery end face of a substrate, and a substrate is horizontally held by the 2nd 
supporter material and other 1st normal supporter material. In this case, a substrate is held by other 1st 
normal supporter material, and is in a metastable state from breakage of the 1st supporter material before 
maintenance of the substrate by the 2nd supporter material. Therefore, after the 2nd supporter material 
contacts a substrate by rotation of an attaching part, without a substrate carrying out the location gap of 
almost, a substrate is held by the 1st normal supporter material and the 2nd supporter material at 
stability. Consequently, it becomes possible to continue processing of a substrate normally. 
[0021] Moreover, in the substrate revolution supporting structure concerning the 3rd invention, since 
revolution actuation of two or more attaching parts is carried out by magnetism, generating of the 
particle (particle) by friction between members is prevented. 

[0022] Moreover, in the substrate revolution supporting structure concerning the 4th invention, two or 
more peripheral faces of the 1st supporter material usually fixed to the revolution member contact the 
periphery end face of a substrate, and a substrate is horizontally held by those 1st supporter material. 
When either of two or more 1st supporter material bends or it damages, a substrate is horizontally held 
by the 2nd supporter material corresponding to the 1st supporter material, and other 1st normal 
supporter material. 

[0023] In this case, the location gap of it may be somewhat carried out horizontally until a substrate 
contacts the 2nd supporter material, but after a substrate contacts the 2nd supporter material, it is held by 
the 2nd supporter material and other 1st normal supporter material at stability. Thereby, a substrate can 
continue a revolution, where eccentricity is carried out for some to the center of rotation of a revolution 
member. Consequently, processing of a substrate can be continued normally. 

[0024] The rotating type substrate processor concerning the 5th invention is equipped with the substrate 
revolution supporting structure concerning the 1st - one of invention of the 4th. In the rotating type 
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substrate processor concerning the 5th invention, since the substrate revolution supporting structure 
concerning the 1st - one of invention of the 4th is prepared, even when either of two or more 1st 
supporter material bends or it damages, a substrate is horizontally held by the 2nd supporter material 
corresponding to the 1st supporter material, and other 1st normal supporter material. Therefore, it 
becomes possible to form small the dimension of two or more 1st supporter material. Consequently, it 
becomes possible to prevent breakage and breakage of a substrate, preventing the contamination on the 
rear face of a substrate, and generating of the processing unevenness of the substrate by the wind end 
phenomenon. 
[0025] 

[Embodiment of the Invention] The outline sectional view of the rotating type substrate processor using 
the substrate revolution supporting structure [ in / in drawing 1 / the 1st example of this invention ] and 
drawing 2 are the outline top views of the substrate revolution supporting structure of drawing 1 . 
[0026] The substrate revolution supporting structure 1 is equipped with the tabular circular revolution 
member 2 in drawing 1 and drawing 2 . It is fixed at a level with the point of the shaft 4 of a motor 3, 
and revolution actuation of the revolution member 2 is carried out around the revolving shaft A of the 
direction of a vertical. In accordance with the periphery of a revolving shaft A and the same axle, two or 
more rotating type attachment components 5 are attached in the top face of the revolution member 2. 
[0027] The rotating type attachment component 5 consists of the cylinder-like supporter 6, a support pin 
[ being cylindrical (cylindrical) ] 7 which has a diameter smaller than the supporter 6, and a reserve pin 
[ being cylindrical (cylindrical) ] 8 which has a diameter smaller than a supporter 6 similarly. As shown 
in drawing 2 , the supporter 6 is attached in the revolution member 2 rotatable around revolving-shaft 6a 
of the medial axis and same axle. To revolving-shaft 6a, eccentricity of the support pin 7 and the reserve 
pin 8 is carried out to the top face of a supporter 6, and they are prepared in it. Usually, the peripheral 
face of the support pin 7 contacts the periphery end face of a substrate 100 by rotation of an attaching 
part 6. 

[0028] The support pin 7 and the reserve pin 8 are formed with the nonmetal which has the abrasion 
resistance of the conductive ceramics etc. In using the substrate revolution supporting structure 1 of this 
example for the rotating type coater which applies coating liquid, such as a resist, to a substrate 100 
especially, in order to prevent the spreading unevenness by the wind end phenomenon, the outer 
diameter of the support pin 7 and the reserve pin 8 is set to about 1mm, and it is more desirable than a 
substrate 100 to form in the die length which does not project about 1mm or more up. 
[0029] As shown in drawing 1 , the ring-like magnet 9 is arranged in the lower part of the revolution 
member 2 free [ vertical movement on a revolving shaft A and the same axle ]. Moreover, the cup 50 is 
arranged free [ vertical movement ] so that the perimeter of the substrate revolution supporting structure 
1 may be surrounded. 

— [0030] Drawing 3 is the perspective view showing the magnet attaching part attached in a rotating type 
attachment component and its lower part. As shown in drawing 3 , the circular magnet attaching part 1 1 
is attached in the lower part of the supporter 6 of the rotating type attachment component 5 through the 
revolving-shaft object 10 of revolving-shaft 6a and the same axle. The rod-like permanent magnet 12 is 
built in the center section of the magnet attaching part 1 1 . 

[003 1] In this example, the support pin 7 is equivalent to the 1st supporter material, and the reserve pin 8 
is equivalent to the 2nd supporter material. Drawing 4 and drawing 5 are drawings for explaining the 
configuration and actuation of drawing 1 and drawing 2 of the substrate revolution supporting structure 
1, (a) is a rotating type attachment component and the fragmentary sectional view of the periphery, and 
(b) is the top view of a rotating type attachment component. 

[0032] As shown in drawing 4 (a) and drawing 5 (a), the revolving-shaft object 10 of the rotating type 
attachment component 5 is supported by the revolution member 2 free [ rotation ] through the rotation 
bearing 13. In order to suppress rotation friction, the bearing device is prepared in the rotation bearing 
13. . 

[0033] Before processing of a substrate 100 and after processing, as shown in drawing 4 R> 4 (a), the 
revolution member 2 separates caudad and the ring-like magnet 9 is located. At this time, the line of 
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magnetic force B which the ring-like magnet 9 forms is suitable in the direction which goes to a core 
from the outside of the revolution member 2 in the height by which a permanent magnet 12 is arranged. 
Therefore, N pole of a permanent magnet 12 is attracted in the direction which goes to the core of the 
revolution member 2. Thereby, as shown in drawing 4 (b), the rotating type attachment component 5 
rotates in the direction of an arrow head X, and the peripheral face of the support pin 7 separates from 
the periphery end face of a substrate 100. 

[0034] In case a substrate 100 is processed, as shown in drawing 5 (a), the ring-like magnet 9 goes up 
and the revolution member 2 is approached. Therefore, the south pole of a permanent magnet 12 is 
attracted on the N pole of the ring-like magnet 12. Thereby, as shown in drawing 5 (b), the rotating type 
attachment component 5 rotates in the direction of an arrow head Y, the peripheral face of the support 
pin 7 contacts the periphery end face of a substrate 100, and a substrate 100 is held horizontally. At this 
time, the reserve pin 8 is in the location distant from the periphery end face of a substrate 100 several 
mm. 

[0035] Drawing 6 is drawing for explaining actuation when the support pin 7 is damaged in drawing 1 
and the substrate revolution supporting structure 1 of drawing 2 . When the support pin 7 is damaged, as 
shown in drawing 6 , the revolution attachment component 5 rotates in the direction of an arrow head Y 
further, the peripheral face of the reserve pin 8 contacts the periphery end face of a substrate 100, and a 
substrate 100 is held horizontally. 

[0036] In this example, since two or more rotating type attachment components 5 are formed, even if 
one support pin 7 in one revolution attachment component 5 is damaged, a substrate 100 is supported by 
from breakage of the support pin 7 before maintenance of the substrate 100 by the reserve pin 8 by two 
or more normal support pins 7, and is in a metastable state. Therefore, after the reserve pin 8 contacts a 
substrate 100 by rotation of the revolution attachment component 5, without a substrate 100 carrying out 
a location gap, a substrate 100 is held by the normal support pin 7 and the reserve pin 8 at stability. 
Consequently, the breakage and breakage of a substrate 100 resulting from breakage of the support pin 7 
are prevented beforehand. 

[0037] In addition, although the reserve pin 8 is formed in the comparable dimension of the same 
construction material as the support pin 7 in this example, the reserve pin 8 may be formed according to 
the construction material which excelled the support pin 7 in endurance and breakage-proof nature. That 
is, since the reserve pin 8 does not usually contact a substrate 100 and does not have fear of metal 
contamination, metals, such as advantageous high tensile steel, can be used on cost as construction 
material of the reserve pin 8. A substrate 100 can be held certainly, without damaging the reserve pin 8 
further by that cause, when the support pin 7 is damaged. 

[0038] Moreover, since the reserve pin 8 is arranged in the location distant from the periphery end face 
of a substrate 100 compared with the support pin 7, its effect which the wind end phenomenon of the 
reserve pin 8 has on the periphery section of a substrate 100 is small compared with the support pin 7. 
Therefore, the path or die length of the reserve pin 8 may be formed more greatly than the support pin 7 
within limits which the processing unevenness of the substrate 100 by the wind end phenomenon of the 
reserve pin 8 does not generate. Also in this case, the endurance and breakage-proof nature of the 
reserve pin 8 become high compared with the support pin 7, and a substrate 100 can be held certainly, 
without damaging the reserve pin 8 further, when the support pin 7 is damaged. 

[0039] The outline sectional view of the substrate revolution supporting structure [ in / in drawing 7 / the 
2nd example of this invention ] and drawing 8 are the outline top views of the substrate revolution 
supporting structure of drawing 7 . The substrate revolution supporting structure 20 is equipped with the 
tabular circular revolution member 21 in drawing 7 and drawing 8 . It is fixed at a level with the point of 
the shaft 4 of a motor (not shown), and revolution actuation of the revolution member 21 is carried out 
around the revolving shaft A of the direction of a vertical. Two or more perpendicular direction support 
pins 22 which support the rear face of a substrate 100 vertically, and the horizontal support pin [ being 
cylindrical (cylindrical) ] 23 of the plurality which regulates the horizontal position of a substrate 100 in 
contact with the periphery end face of a substrate 100 are being fixed to the top face of the revolution 
member 21. 
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[0040] In the example of drawing 8 , two horizontal support pins 23 are arranged along with the 
orientation flat section 101 of a substrate 100, and the four remaining horizontal support pins 23 are 
arranged along with the periphery section of a substrate 100. Among these horizontal support pins 23 
and periphery end faces of a substrate 100, in order to make easy carrying in and taking out of a 
substrate 100, slight play is established. Furthermore, on the top face of the revolution member 21, the 
reserve pin [ that it is more cylindrical than each horizontal support pin 23 in the location of a slanting 
outside (cylindrical) ] 24 is being fixed to the revolving shaft A. Each reserve pin 24 is arranged in the 
location distant from the periphery end face of a substrate 100 about several mm. 
[0041] The horizontal support pin 23 and the reserve pin 24 are formed with the nonmetal which has the 
abrasion resistance of the conductive ceramics etc. The horizontal support pin 23 sets an outer diameter 
to about 1mm, and makes it the die length which does not project about 1mm or more more nearly up 
than a substrate 100. In this example, in order to raise the endurance and breakage-proof nature of the 
reserve pin 24, the outer diameter and die length of the reserve pin 24 are formed a little more greatly 
than the horizontal support pin 23. 

[0042] In this example, the horizontal support pin 23 is equivalent to the 1st supporter material, and the 
reserve pin 24 is equivalent to the 2nd supporter material. In the revolution substrate supporting 
structure 20 of this example, if revolution actuation of the revolution member 21 is carried out by the 
shaft 4 of a motor, according to a hand of cut, the orientation flat section 101 of a substrate 100 will be 
hung by one of the horizontal support pins 23, and some of horizontal support pins 23 will contact the 
periphery end face of a substrate 100, and after the core of a substrate 100 has carried out eccentricity a 
little from the bottom of its heart during the revolution of the revolution member 21, a substrate 100 will 
rotate with the revolution member 21 . Since the reserve pin 24 is in the location distant from the 
periphery end face of a substrate 100 several mm at this time, a substrate 100 is not influenced by the 
wind end phenomenon of the reserve pin 24, and processing unevenness does not happen to the front 
face of a substrate 100. 

[0043] When the horizontal support pin 23 bends or it damages, a substrate 100 is horizontally held by 
the reserve pin 24 on the slanting outside of the horizontal support pin 23, and other normal horizontal 
support pins 23. In this case, the location gap of it may be somewhat carried out horizontally until a 
substrate 100 contacts the reserve pin 24, but positive maintenance is performed by the reserve pin 24 
and other normal horizontal support pins 23 after a substrate 100 contacts the reserve pin 24. Thereby, a 
substrate 100 continues a revolution, where eccentricity is carried out for some to the center of rotation 
of the revolution member 21. At this time, since location gaps of a substrate 100 are few, generating of 
the particle (particle) by sliding with the rear face of a substrate 100 and the perpendicular direction 
support pin 22 does not take place, either. Consequently, breakage and breakage of a substrate 100 do 
not take place, but normal processing can be continued to a substrate 100. 

[0044] In addition, since it does not usually contact a substrate 100, even if the reserve pin 24 uses 
metals, such as high tensile steel, as construction material of the reserve pin 24, it does not have fear of 
metal contamination, either and is advantageous also in respect of cost. 

[0045] In the 1st and 2nd examples of the above, although one reserve pins 8 and 24 are formed to each 
support pin 7 or each horizontal support pin 23, respectively, two or more reserve pins may be prepared 
to each support pin 7 or each horizontal support pin 23, respectively. 

[0046] The substrate revolution supporting structure 1 and 20 of the 1st and 2nd examples is applicable 
to various rotating type substrate processors, such as a rotating type developer which performs a 
development not only to a rotating type coater but to a substrate, and a rotating type substrate washing 
station which washes the front face of a substrate. 



[Translation done.] 
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